Abstract. The compound Bi 3 W 2 O 10⋅5 was synthesized by the solid-state technique from Bi 2 O 3 and WO 3 in stoichiometric quantities. Single crystals were grown by the melt-cooling technique and the crystal structure was solved in the tetragonal I4/m space group with a = 3⋅839 (1) Å, c = 16⋅382 (5) Å, V = 241⋅4 (1) Å 3 , Z = 4 and was refined to an R index of 0⋅0672. 
Introduction
The discovery of Aurivillius phases 1 has led to extensive studies on various bismuth-containing oxides for a wide range of applications. The family is represented by the general formula Bi 2 M n-1 R n O 3n+3 , where M = Bi, Pb, Nb, K, Sr, Ca, Ba and rare earth ions, and R = Ti, Nb, Ta, W, Cr and V. The structure consists of M n-1 R n O 3n+1 perovskite layers interleaved by sheets of [Bi 2 O 2 ] 2+ units, where n = 1, 2, 3, 4 and 5. The Bi 2 O 3 -WO 3 system has been well investigated. Hey et al 2 isolated two other bismuth tungstates, Bi 2 WO 6 and Bi 2 W 2 O 9 . Bi 2 WO 6 3 has a structure similar to that of the Aurivillius phases. The structure was described as a commensurate modulation of the Fmmm structure derived from an idealized parent I4/mmm structure. Electrical and optical properties of Bi 2 WO 6 such as ferroelectricity, piezoelectricity, pyroelectricity and nonlinear dielectric susceptibility have been extensively studied. 4 The structure of Bi 2 
Characterization

2.2a Single crystal X-ray diffraction:
Single crystal X-ray diffraction data were collected on a Bruker Axs SMART APEX CCD diffractometer 10 with a crystal to detector distance of 6⋅06 cm. The data were collected based on 3 sets of runs covering a complete sphere of reciprocal space with each set at different ϕ angles (ϕ = 0, 90, 180°). Each frame covered 0⋅3 degrees in ω. The data were reduced using SAINT PLUS 11 and the structure was solved by direct methods using SHELXS97 and refined using SHELXL97.
12 Crystallographic data and the details of the single crystal data collection are given in table 1. The sample was then mounted in an impedance jig and placed in a tube furnace where the temperature was controlled to ±3°C over the range 30-600°C. a.c Impedance measurements were carried out between 5 Hz and 13 MHz on a Hewlett-Packard HP4192A impedance gain phase analyzer. A home built cell assembly with a 2-terminal capacitor configuration and stainless steel electrodes were used for the experiment. The sample temperature was measured using a Pt-Rh thermocouple positioned very close to the sample. The frequency dependence of the impedance was measured between 30° and 600°C in a heating-cooling cycle. The samples were equilibrated for half an hour at every temperature. The ionic conductivity was calculated from the intercept of the single semicircular arcs obtained in the complex impedance plots.
Results and discussion
Crystal structure
The yellow compound, Bi 3 W 2 O 105 crystallized into the tetragonal I4/m system with a = 3⋅839 (1) Å, c = 16⋅382 (5) Å, V = 241⋅4 (1) Å 3 and Z = 4. Table  1 lists the crystallographic details. The positions of the Bi and W atoms were obtained by direct methods and all the remaining oxygen atoms in the structure were located by difference Fourier synthesis. Initial isotropic thermal parameters indicate that the occupancy of the bismuth atom at the 4e site needs to be re-refined. On refining the occupancy and isotropic thermal parameter of the Bi(1) atom alternately, the occupancy factor converged to a value of Bi (1) was located at the 4e site with a large thermal parameter. So the occupancy of Bi(1) was refined with fixed isotropic thermal factor. The refinements converged for an occupancy factor of 0⋅187 (2) . This amounts to 75% occupancy at the 4e site by the Bi(1) atom resulting in 3 Bi atoms in the unit cell. The oxygen atoms located by the difference Fourier also revealed large thermal parameters with O(1) and O(2) occupying the 4d and 8g sites respectively. In order to balance the stoichiometry and also investigate the high thermal parameters of oxygen atoms, the occupancy of oxygen atoms were also refined in the same way as that of Bi (1) 2+ units occur separately. This is the first example of an eight co-ordinated W atom in a bismuth tungstate.
a.c. impedance
a. c. Impedance studies suggest a conductivity value of 2⋅91 × 10 -5 Scm -1 at 600°C. The X-ray powder pattern of the sample indicates no change after the conductivity measurements. The heating and the cooling cycles show no changes in the Arrhenius plot. The reported results correspond to the heating cycle. Figure 3 shows the Arrhenius plot of conductivity. The variation of log σ with 1/T indicates linear behaviour, thus indicating the absence of any phase transition. This feature is further confirmed by DTA data recorded up to 700°C, which shows no phase transition in the whole range. The moderate conductivity is via oxygen ions. 
Summary
A indicates moderate oxygen ion conductivity.
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